The pharmacology of nisoldipine.
Nisoldipine is a calcium antagonist that specifically blocks the slow or voltage-dependent calcium channel up to the highest concentrations. This mode of action has been confirmed in pharmacological studies on isolated organs, electrophysiological and binding studies, and by the measurement of transmembrane calcium transport. As with other dihydropyridine calcium antagonists, an interaction with intracellular calcium reservoirs and calmodulin seems to be of minor importance. The drug exhibits higher potency, longer duration of action, and a higher binding affinity in vitro and in vivo than nifedipine. In contrast to its vasodilating and spasmolytic activity, its negative inotropic effect occurs in vitro only after higher concentrations than after nifedipine. In whole animals a secondary positive inotropic effect occurs regularly owing to sympathetic counter-regulation. The influence of nisoldipine on cardiac stimulus formation and conduction is also very slight in anesthetized animals, and is completely eliminated in awake animals and humans by counter-regulation up to very high doses. The cardiac anti-ischemic action of nisoldipine has been demonstrated in various ischemia models and is probably based predominantly on its afterload-reducing properties in addition to its spasmolytic effect on the coronary arteries. Various other suspected effects, for which there are isolated indications, e.g., inhibition of thromboxane synthesis, preload reduction, interaction with the transport of adenosine, and normalization of the sarcolemmal Na+, K(+)-ATPase activity, are probably of subordinate importance. Its antihypertensive effect is explained primarily by lowering of the peripheral resistance. There are, however, some indications that nisoldipine exerts certain effects over and above pure vasodilation. The prevention of postischemic calcium overloading in the renal tubule epithelium and the natriuretic effect are probably of importance in the therapeutic action. Clinically, nisoldipine was found more potent and prolonged in its action in comparison with nifedipine. In comparative studies, nisoldipine, 10 mg once a day, was found equieffective with nifedipine 10 mg three times or 20 mg twice a day in angina or hypertension, respectively.